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(54) KIW©^] nfS.|&igf(Z)#©x^yf3}?«^©fc!6c!5^'o-feX^J;r;-€-0«ffl 



(57) mm] 



(2) 



♦ 

:rs ; s.itf 

s 

[ffSfcffl 1 0] WEJUSIHWx TGF-UK TGF-/32, TGF- 

/si. 2, v e g f % -f v i/mmm^- 1 & l- < a^r v vawraiH? i 

K BMP 2. BMP 4, Icfcte B M P 7 If 1 fC|S^O^"S 0 



(3) 



So 
So 

1 2 fCtB«t©75So 
, 75So 

niratsu 5] me.$L&y y-i-T-^ -mm, f&mmm, ssSea^a* 

So 

/cm 2 ~$J 1 x 1 0 6 MM/ c m 2 W^^t 1 {CiBftOTaSo 

n-fF 5 m is «fc S*#«X 7in-T H ^"i^LKj^J tf E^fflf § Ig 
[BWfcE 2 0 ] If 1 9 E!5tg<97aS7?fe o T, tu§2*ffl3§X 7in^ 

^fcti P G L A© 1 OkLkif lCT&miSinZ>s W*3S 1 9 fc|B«<D7aSo 



(4) 



7jj£< 



[fit*!! 2 3] MfH^«*\ KMSP-Y > 7°^ > h , HH' > 7°^ > h . t L 



Tff t>tiS^ 9 {CfB«£07??£ 0 



2 7 ] ButE^ffi *\ » 



7a?£< 



[»*^ 2 9] MS 



is > 



(5) 



a ) «JFMJf» S ft f£«M Bflll&Sft 3 IDS : 

b) 1 oJ-X±<D#ffMig5IH?©#fiTT\ ^M^TTyWHEWtiWr* 

F^^r^-r^tulH^^^^K^ TGF-/SK TGF-/3 2, TGF-0 
1. 2, PTH, Mi'h- V, -l'>'?-D^y-6tL<ti'ry^-n^ 
V— 1 K BMP 2, BMP 4. BMP 7, 3^— y>\ tXft^^fX * 

=P I & L < fciM' y V«tif JfiB? I K VEGF, •Of^yai, -Or- 
[1**313 3] St®?** fc :£> £ #{f (Dfzlsbte #^rffiffi 1" £ ft & <D7J ftT* 



b) i oK±otf Mifc-ifftffT-e^iss^tga-r^ 



... (6) 2003 — 518379 

f) Kt 5ts lt§ ft e. ti^ 

b) T G F -j8 X— 7 75'J — © 1 oJ^±©#^j&if®B?©#:fiET-^ 

.1. 

JBX7xn>TH<WBj«i:Jttt'r *DBs 

(4#iuffi^ia§^:JS*-r i. is* •s-g-r § * m&m 3 5 swot? m „ 

b) 1 ott±©1t»jjUliaiH?©#ffiTTf, {^fpgj5H?©#&Tl:\ *fiuf 



(7) 



[Wstc^ 3 8] a ) ni&f&mMm s fc (±#tuig*fflss% » § xe ; 

xfM ; % ?> t?K 

t^5 7°e^X{cj;^T£j&£nfc, #»X7inYF„ 



(8) 



[0 0 0 1 ] 

tKSI&J&Hu National Institutes of Health 
*->5<DifjJ5l&k##HL 5 9 4 9 5fecttfAG 4 3 4 6 OlC$£-?X, *^fc43V^ 

[0 0 0 21 

(i. ^mm-ftm) 

CO 0 0 3] 

5fiH?x ,«BS^vhU>y^X (E CM) «J:tfniB : IHIBfBSfttB) ©16 
WzflM$%o #*&^«\ C©£3&&g14©#!MT«:&V\, TGF-^ 177 

t^-x^t^^>, ^xft*;i/->x i in?- ^v^^tf i is 

CO 0 0 4] 

&©:A=r-trXH\ -PWSJgJfKOWOja^OaSl^fef (H a 1 1 :}3<fct/M 1 y a 
ke, 1992;i995;Stringa£», 1 9 9 7) „ ZmfrV—V h U 
KfCfel^T, fflflS^iitufcS-iSfflflS (prechondrocyte) ^©SMfc 



(9) 



£.K>ft,Kmz% (Hall 43£tt'm i y a k e, 1 99 5) „ fW^K 

> mmt, m-w^mm^itv, ^-ewr^ (h a 1 1 ^s^zfu i y a k e 

, 1995;Centrella, 1 9 8 7) 0 ^n(C&fr>j?r>fc>P>-#\ COSi 
«^SS©^Mb33<fctf^ f 'J y ^X^fifrftJ: K) ftfcjgC % (Dun 1 o p4o 
<fctf H all, 1 9 9 5) c tffl^#«OW^T\ lfflfSO^*{±, "*J — T 

"T 5 21 £ ^lEBJi^tlfco 0!l*.f£, T G F - ]8 1 S fcti B M P 2 if 5 

±3ErWf|rr* (Hal 1 33 ^tfM iyake, 1 9 9 5) „ BBSI©tt#J^J**0 
ilSii^MlOI©^ -<>'l£hnOft#flWv*«T?«(K«n« (Den 
k e r 6>, 1995) 0 Tua n:fe<fctf#|BraF3fc#l;j\ ^©SWStfj-eiBfV^fflia 
ffiSfcLfe Cr*t>^ fifcMS*©) ^!6ttC3H 1 OT 1/ 2 ffllfifcT Gr- 
ig lSag-TSi:, ^0«(#'l4©H^7nW*®^fiSt-«<ii:«rfEWLfeo c*i 

Iffll&Hv h 'J >y^Xj&#©±7jMfP£lia»'r3 (D e n k e r S, 1 9 9 5) „ 

mmz, -wvm (mmm (caiveriai) ttrcizmm <Dmm<Dm$i 
mm^£*mmts&(Dmm?tmft-ir % c tztmfr&brz (wo n geirfTu 

an, 1 9 9 5 ; Wo o dwa r dfeitfTu a n, 1 9 9 9) „ ^U, CO 
^"n-feXtufeltS, SfflBS : fflMBSfEffl ClB^S < , N-# K-^'J V (Wood 
war d35<fctfT u a n, 1 9 9 9) i;fc«;N — G AM (Oberlender 
feitfTuan, 1994;MiyakeB, 1 9 9 6) tCfctjTjttft-^nS) 

[0 0 0 5] 

/.hfflr (bone nodules) J 'NO, . nVy^Krv h&SfflflgC^&ffcLfc 



(10) 



[0 0 0 6] 

areas s„ «*g*©ffl«*ffiffl-rs5pjjsa:s cosRajt^^Ejss^i^jBc 

o 

[0 0 0 7] 
[0 0 0 8] 

ne cell spheroid) OJBj«*^U*, ^^nfcffilWS*^ 



(11) 



[0 0 0 9] 

TT?«ilMlKI^TTf*o«US*l(f«L ; ?LT, ttfrStrtMBBS^xn^r F© 

IfflfiS^ fcK <>v s z7h'J, 

[0 0 10] 

>^i|5a@?/3 (TGF-JS) i£?X-A-7 7 5 'J -©^ LTE< 
S»$n§ 0 CiDyr 5 U— ©*>7S— tLta, TGF-jSU T G F - j3 2 
, TGF-/J1. 2, SetftCff^^^IZ (BMP-2) , BMP — 4 
4S±tfBMP-7A^f 6ft«. Ifttlt^V (PTH) , 

JIH? (IGF) l35«fcaPl k VEGF^s^tf-rv^— n-f^V- 1 KDi5 

[0 0 11] 



(12) 



mmmmit, mats, fa&s&t, M*7A^pvh^7^- ^ramym 

[0 0 12] 

*«fliiK*w-*#jpj«sfctt«t(rmBasoJMiH:s 1 c m 2 mtc *>m 1 . ox 

1 0 3 MBSfrblfc 1 x i o 6 flU&QtMiHHETNMt'S. 

[0 0 13] 

— h yVK 37-yvWSfe(i7-f 7*"U V^V^r-a-t?, ^>4HCT^5l2tif# 
[0 0 14] 

5^, SEj^iwwfe^tf/sfetiage^w^w^teHjibfe, -swans* ? 
#«*3«fctf/*fe«»i4'i'^7 0 ^>f . j^^m^B, zr^mmmmzmm? 

[0 0 15] 



(13) 



o 

[0 0 16] 

*^©S'j©*fit^iitt^ #^««sfca#tuiE«^#§ie ; ijk± 

fe«:#lfflJBX7xci^ KOJgj«*J|||^**y/^^ft05S!*llllft'i"*lfflfcc D 
N A^fr-^^— * N ±^<DlBI&£aM£-£i>X@ ; ^-LT#lffla§xy xnW 

7xn^ HfDJgj^^ii^-rS^^^^Mt*, TGF-jSK TGF-/3 2, TG 
F-/3 1. 2, BMP-2, BMP-4. 33«fctf B MP - 7 T G F — )3}I • 

hnyt;x#>-», 'J >«*t5IH? I £>L<«: I I, i:fc«VE 

G F©Jc5%c DN A©n— K-rssfflSa^l-vM) y ^X^>/1^K%"g"t?*\ C 
[0 0 1 7] 

^±o#ffM^»H^#ffiT^o^ifti?t^ffT-eaaia^±g«-r^xi@ ; #,ia8§x 



(14) 

[0 0 18] 

*fgBJ§©S'J©*ffi^«. #flgfiicJS«Sfca#lullMia^#§X@ ; 1JW± 

I7W c DN A^fcti^-Un^^^^KtcS^Xiie^yT") 

[0 0 19] 

n-r KOJFM^s 1 J-X±cD#ffMii5iH^ 0#fiTlT«^ til. #43 £ tf /* fc 
U 2S(c 1 U±©T G F-iSae^X-z^-^r 5 V—VHMSB&fi 



(15) 



003-518379 



[0 0 2 0] 

mmx ? x n ^ f (DBf&^mc-? ^mm^mr^mismm^mnt -tr x tc 

[0 0 2 1] 

-^B{C^3^§#fjf©fy^±. — ^fcD 6, 0 0 0, 0 0 0Atm%.~$tl% 
[0 0 2 2] 

^*W&B£lf:fcy:#m&#ffiL&^ 0 fife ctie.<D^#(DS©M{Ifc(i 
[0 0 2 3] 



(16) 



So 

[0 0 2 4] 

(I. «WBX7xn^K) 

o cnB©ifflflao>i'Vlfh affile hU^v^lBci^^x^-y^fr^ 
©P»J;tffitg*^gT?&§o 4~6», commit, MKft&XfK. 

ti (pi le up) J fel&?%o e©«36H\ JBHOIBBJI-tMJ y*** 

[0 0 2 5] 

WJtH© 0 fl#lffl~ 4 8B$H&p , 3fc:3&fin£nSo iitia©^#TT\ fflflSHu ££fC 
CtiBOift^ ©X7in^ F©3M (3 — 7 B) f£<k *«fctf (tt 



(17) 



(DfflMommffi.$>-emmir% 0 mac. ^mmommmo^m^ mM&kft* 

[0 0 2 6] 
(II. #JfMMIEM8§) 

[0 0 2 7] 

(A. #fuIK*fflflS) 

thMMM&mM*. 'pmo^Zy^fW. &7. : T3ri3)\>^s, ^^ft^i'f 
; /jN^a^^OfflflatLTltat^StlS (LongB, 1 9 9 5) 0 MffiS 

ong£, 1 9 9 5) o *B#fF^5, 972, 7 03§(TBone Pre 
cursor Cells: Compos i t i ons and Method 
s J h<D9£m<D%M^ Michael W. Lon gft«fctf K e n n e t h G 
. Mann) fcJu »W^IB*JWir*^*J:If«ffl-r*^rac*«6KIBKb 

[0 0 2 8] 



(18) 



^ f i c o i i & jtimmgte^<D&<omjte 3 ?^&frmBffi^<DftWfo 
7" =? x v t tc fmt ■%> mssfc Bst&r § . M77-i-^f^ v 

Utt, J^lu (LongS, 1 9 9 5) (cfetS^nfc D tCT^X^-y ^±fc 

H^^tifcM^-XT-^^^^ (ON) $t^«fctfio*x-r^-*;l/^>' (OC) 

[0 0 2 9] 

jftJaJSCD3 4%3®RL«:Vo »*bVHfW«NBfifcbT»±.-tW#*NBB Cos' 
teo progenitor cell) $5j;tj ; 'M#^fflS@ (preos t eo 
blast cell) &mf 5*l3o 
[0 0 3 0] 

o 

[0 0 3 1] 



(19) 



[0 0 3 2] 
[0 0 3 3] 

(B. tJftfc h«3fffiSS) 
Z.tlZ><Dfflfl&i£-3^-C<DM£ffl¥-M<D—ffll±. Robe y:|3«fctf T e r m a i n e 

(i 9 8 5) fcBtH^n»§ 0 #®f<:{±> m&w-n^ffi © la £ # nm^n s 0 

cn£>%C ol lagenase DT?2fifB, 3 7 "CTMilU ##*lfflSS^r 

«awa*u- fuca 2+ ^g-s-r, 10% f c s 

XfP e n/S t r e p %r5t&gi&<p-£l%^-??> 0 Sift^y7;VxyhE^o 

M*"? 2 ~ 3 HIHIfcfcfco TJS*f So #Kfc#r*W3JiniB* h U 7° 5/ VMS 
fe£-pT[H]lf5£-f 5o 
[0 0 3 4] 

AubinS, 1 9 8 2 0 $ficr c?frlT V"^ <fc 3 fC, HMtS^D 



(20) 



[0 0 3 5] 

(c. mmm 

v>6ft»*o »fla**ttx fcK *tt£X&VXSmfr£ts 

W^W&*BflS*tt* MG-6 31E (ATCCS§CRL-142T) > C 3/ 
H 1 0 T l/2fflS§ (AT C C#§C CL-2 2 6) 3o ±tf S A O S - 2fflji§ ( 
AT C C#§HTB-8 5) flS©SfflflS#fcfe£fc^ Ame r i c a n T 

ype Culture Collectio n^iiUTfUfflRltgTfe D » WT 
jb^BT 6tiS : HOSiSS (AT C C#§CRL- 1 5 4 3) fccfctf ^OS^O 



G-2 9 2 (AT C C#§C RL-1 4 2 3) , S J S A- 1 SffiflS (A 
T C Cf§C RL-2 0 9 8) , Hs 3. TifflJK (AT C C#-^C RL-70 
0 5) , T E 4 15. TfflflS (AT C Ci^C RL-7 7 6 4) s TE 4 1 
8. TMM (AT C CtfCRL-7 7 6 6) , Hs 7 5 5 (A) . TMB ( 
AT C CSf CRL-7 8 7 7) > 14 3 BfflflS (AT C C#§CRL-8 3 0 
3) , U-2 OSSBflS (ATCC#§HTB-9 6) $5j;tfT 1-7 3fflflS ( 
AT C C##CR L-7 9 4 3) 0 21 tl 6 OfflflStttt^T t hftWa^SSeT^ 



[0 0 3 6] 

(iii. afflfl&v— ) 

[0 0 3 7] 



(21) 



mm 5, 972, 7 o 3#iciaK^n«itmKinsD mmmmMm^t^ 

t?$t#T;l'AU*X> f r^— tftt, S h u 1 IB, 1 9 8 4tC|H*^tXfc 0 #|ff 
So ffiff^^^X^y^^tf^Xfci, *v/<^Ktt*:£<E3iac;fc«JB*?- 

[0 0 3 8] 

Lv^z^fcfitfltfcLTtt, St^-y-^ R^X, R7yh, SMr4=*±tf8KrT;6« 



(22) 



flKfifl^ffijRT S#tufKiSfflfl&&\ «^<D»»fc J; o Tlfi?ti5, 
[0 0 3 9] 

^c^-tLrmm^n^s n u 1 is, 1 9 8 9fc$g^-$nfc 0 ^u^n— 

E. Har lowMIfD. Lane, 1 9 8 8^r#Sl©C „ 
[0 0 4 0] 

T^g-g-^nfc (B r u d e r ^B^tfC apian, 1 98 9 ; 1 99 0 I Tu r 
ksenfi, 1 9 9 2) , ^g$nftttl5©fi*©^< OJbHiS:fc, #{C43V 
TjattJ*n*«BU^OOTBfcSJtS"r*o *y^n— *-;l4M*l4, IE#^:th« 
SfiWBafOJIfflflSrtStJSfcWLT. :J3J;tfJBJHE§fr£ft;fct: h#J&jSiKJfflflS8e<DS 
ffiCMltie^nTV^ (Emb 1 e t on?., 1 9 8 1 ; H o s o 1 £>, 1 
9 8 2 I He i n.e r 5>, 1 9 8 7 ; B r u 1 andB, 1 9 8 8 ; T s a i 5> 
, 1 9 9 0 ; Wa 1 s h 5. 1 9 9 4) 0 #^J&!lCifiIflSv— jj— s SvfeMo.taP/N 

5, 6 4 3, 7 3 6#Kfatg^tlT^« 0 t. h#JSj£jg*M&*H;£L#S, HAS 

ft-?2> ; ES?U—j-;\strifcT°3b%> (L aws o n?>, 1 9 8 5) „ 

©SiSlft (historical) LTlSiloT&tK ^LTffiffi^fflM 

CO 0 4 1] 



(23) 



sn& 0 txft*;^»{±, 9^7$>'^n (bgp) t&m£ti%, 

sa:*v^^jjt?*So co^y/^stt #5?fflJS&fr5>£/£^n, fLtto* 

[0 0 4 2] 

K ^)V*3r*/#~&, ^T-yjS&Xf^OT-fU? (WAtf, -f5XH^ 
[0 0 4 3] 



(24) 



wmmm s tc a jfijaaass) ^ 6 #irr s fc * k * / * n - ^-;i*t#*ffl v ^ § 

[0 0 4 4] 

(IV. TGF-j3«e?X— /S— 775'J- ) 

V e#T?^jS"r 3 fcfeOT G F — j8 lgfX-;1-7 75'J — EW© 

ffl)BX7xn^ F©»if t^illlf t'fe^o. 
[0 0 4 5] 

TGF-j3 X — /"S — 37 75'J — <D* V/^— ISfC, flBSfc*- 
^^^r^fo d©-a#:T GF-jS^y;^»i-i!SK, ^12 0, 0 0 0 — 3 

5, OOOiDOTKfU ^bT^^iW^SITOftC^T^©^*-?^ 
^^-y^*t«o SpornS (198 6) ^^©if^M 

■^tl^^C^mOHto TGF — jST.— /<— 775D- tLTl*. TGF-/3 

l ~T G F - p 5JK$1.KV»<ofr©lJ-:7^;l/— 7W5n«, <in5(i #J£ 

sic^v/^jt (bmp) , mateiiftWbH? (gdf) , -Ofcev. %e>t>* 

fCGDN F3SJ;tf5 a — 7— RBWHMlfc & tf tddjfiWfc-ISBji L fcflil© £ >v < * K 
t?$>§ 0 TGF-j3X-/1-773'J-tffe, 5*1X33 9 s LTt 



(25) 



tt? (V g 1 (Xenopus), (We eksSitfMe 1 t on, 19 87 
) ; D p p, Sere w^oi:If 6 OA (Drosophi la) , (Padge 
t t 1987;Doctor5>, 199 2) ; *5 <fcO\£ D«i2ll^n/c^ 
y/^K (Univin (*>~) , Dorsal in-1 (^7h'J) $5j;t?R 
adar (Zebrafish) *^*y) o C <OtB&yate$5^Tffi(ht£ 

fflV^ntt^flfiOH? fcbTti, TGF-/3 1/«fe7 P ^^flC|g'&W#^ TG 

[0 0 4 6] 

. ilLTV^A^ Wfef&Km&Z, &9L<D*>/V?Kfr&1i:& (B a r n a r 
d, 1990;Roberts JoJctfS porn, 1 9 9 0) 0 TGF-/377 
5U- y^^lO 1 OO^ y; T G F - 0 Hi. iM5fiffiit?gtt43 «fc 
tf*^«^OSCSr«^«^»IIBtt*-f h*^r>T?a6So ifi^ T G F - j8 
1 W»pfflH« (N l k o 1 6, 1 9 9 2) ftcfctfT^n-AttftffilJSfbH ( 
K o j i m a S>, 19 9 1) O <£ 5 aiRWJBaofE^IPtefeV^TtWJ**^^ 

[0 0 4 7] 

TGF-jS^r^U— o^y/^f^^y/Mi, i§y (t/?ri) ft«j;tfi 
is (T/3RI i) ^yy/hi/^-y^t^vt^^fnv^y 

*HsK^teJB^?-SefcK:£^T. l^i/^;l^E3(l«l»frrs. (Ma s s a 
gueB, 1 9 9 4 IMiyazonoS, 199 4^J;.oT«^n§) o C 
^fnv- l/^y^— &&#<Dl£&tkli* T G F-jS^T J8 R I I ^^Lfc 
fcfTfc^C. »^TT JS R I I tiS^Sn, fUT /5 R I *l> ySHtl^o # 
Sttit^n/cT j3 R Ite^^Vl^ TiffiOWW^fcWi'r 5 (Chen 
feitfWeinberg, 1 9 9 5 ; W r a n a 5, 1 9 9 4) 0 
[0 0 4 8] 

Ilffii;-^ TGF-j81> T G F-/3 23o£tfT G F — y3 3 (cnSHu « 



(26) 



±oTWf^5, ^:T<DT G F - 0 fc3\ 3 9 0 — 4 1 2 

fctS-tt^^T?* 3 T G F - j5 tt, #4r 112 75 y g?<D 2 OCD# U ^7°^- Fil 

1 (DerynckB, 1 9 8 5) , YWTGF-,81 (D e r y n c k 6, 
1 9 8 6) *5.£tftfvl/TG F — J8 1 (Sharpies 6>, 1 987) 0^7 

F — (5 K kHGF-|52 (de Martin?., 1 9 8 7 iMarqua 
rdtB, 1 9 8 7) *5j:tft: h T G F - 0 3 (Ten D i j k e 5, 198 

&J7 0 — 8 0%cDiB?iJ|Sl— i:^IELfco ArnriftTG F-j3 1 
. 2(±, 7^Jfll/h«^S¥Sl^riT43Ds ^LTTGF — jS 2 © 1 
>y YK-J^y^ F^LftTG F — j8 l©lO©ft^7h^P.^5 (Ch 
e i f e t z 5, 1 9 8 7) 0 
[0 0 4 9] 

%fi5^?©Miaot, #JfM£ >v^« (BMP) (Ctlit, TGF-/3 

ie?7 r 5 u — ©y- t?fe$.s) tflfcf ns^ W\Ws.^. v y <o%=?-<n¥m, 

^ft^nft, BMP- 1— BMP- 1 5 fc^^nfcV-KoAMD^V^H 
[0 0 5 0] 

fM^^^^y^'J-o^wWi, «tfM3«fctf#©J&S©B3>©fc«> 



(27) 



3, 6 4 9§?:#S^cW ;^7«^§Ti^ItC^t (To r i umi 
6, 19 9 1) ; tyi?te&&%±Mftffi'\!kKMfc$5^T (G e r h a r t 5, 
199 1) ^^^^VmWU^Cttf^tlTh^o BMP- 4, -6*5<±:tf 
- 7 £-aWc B M P 7 7 ^ U — ©ffiO;* & 3= /c, #JfMStt^WT 5 C t 

ft^StlTV^ (Wo z n e y, 1 9 9 3) c BMP^y/^Ife$/c, 

[0 0 5 1] 

^WfcK^TWffl^feSffi^H^fcbTtiWTA^fBns : BMP-3 ( 
Vukicevic-6, 1 9 8 9) ; *»»H? (Mx.«\ W^»»*BSS*5I 
H?(bFGF)) ; ^>nrr;l/^n-T F Ttt***S> (Chen 

gg>, 1 9 9 4)) ; SBitf^nx^^v^v (011 *tf. 7°nx^?7^> 
El (Chen&, 1 9 9 1) ) 0 SSfc* TXn;Vt£ ylfeifffortn^ 

r X n ;V ti >^ - 2 - U (Tennenbaum6, 1 9 8 2) 
) 4Bm^*U^n-;l/iJyi ($)x.&\ jS-^U-^nU^ (Bruder5 

, i99D) a, a/u«^fcov^T©*j»a»i&H?T**^ maa-ettci 

n.6tt«JPJ«5Mt:*«Bibav^o ffloa?fcLTtt, ^VtitiVA (ChenS 
, 1 9 9 3). R#3fBri»JWgttH? (C S A) (S y f t e s t a d 5, 19 
8 5) . 37-y>6fflBS^bU7^X»? (iSn^-mttf) (#*£ 
WfcUT) (K i mu r a 5, 1 9 8 4) , ^tfW^VATtn^ (0IJ£ 
»\ l/^y-f >B0 (Langi 1 U5, 1989) *W&n« 0 
..[0 0 5 2] 

143<ttfl GF-I I tt*4r. *&7, SOO^l/hVOiHlittSo IGF 

-r>& N i g F*fcfipfiE , r**^ 7°n-r v^y vFfettSfflstiftv^ igf- 



(28) 



2003-5 18379 



143<fctfl GF-I Il£ffiJ5£$>, ^ 3-0(D*J7,)\s-7 J F^&IS^* U ?LT 

fc: h-f yx'J VAil*3<i;t( : Biltc*fLT ; ?-n ; en4 9%£><fc£f4 7 %OiB?iJIH— 

tt^WT?., ^IS^U-^y^FT'^i.. -Y>XU>i;|WI*tC, IGFtt WO 
93/98826 (Cf5«?tl?> =fc 5 C IGF ft^t & Hr7°^-(OlfflBSK F 

Bf J »^ E P 1 2 8 7 3 3(Cf2^?n§«fc5^ ^©fflj^-fcf LTV-f 

h s>"x > i: Lxifmtzznz <D*° V ^~f^ F<D-f >X 'J V«a*43 £t?V >X 

U :v«^^Slt~&fc&&CiSJR£tlfc 0 Rinderknecht (1978 
a) 6±tf (1 9 7 8 bj fclBf^tlixfcatc, IGF-IH7075/l^y 
^FT&tK ^-7}> I G F- I I &6 7 FT$5o IGF-Ifi 

itf I G F - I I (i. SV^C 6 2 %©«jiWffi|WI'|±^:#-r§ 0 jS57a t: hjfil 

[0 0 5 3] 

^ffl-ri.^'j^^FtLTa^'DKfeiat^v^Tisi^^nTv^So wf* 

[0 0 5 4] 

iMESafiH? (VEGF/VPF) tW„ C<D^V/^«&, ffil«tCj;oT 

iSW^-f' hi?x.-yV&% 0 S a n g e r P. (1 9 8 6) ; K i tn5 (19 9 3 
) ISchweikif, (1 9 9 2) ;Plate5 (1 9 92) , CtU±, ffl 
^©a«43j:tf , IE#«(c c t^T-a-5!(;*3<fctf^$tL^, 34~43kDa ($J 



(29) 



4 5kDaC$&i^t§) ©-»{#C7X *J7,>V7-{ F|g-a-bfc«^>/^^K 

CO 0 5 5] 

(V. »}f^*) 

[0 0 5 6] 

mimwmm i*ofi«x. <Dmm<D tz. #> (Dm^m^m mm #\ ^ 

(C^Et^nTV^S (Barnes, i 9 87;Barne s&itf'S am, 19 
80;BroadS, 1991 ; Jayme, 199 1) , fefof ig*fc©fci6<D 
l^tytLT&m%ftZ>£S%:%tiUffl<DVXht>\ Barnes (1 9 87) § 
5tffcB a r n e s*5i;tfS am (1 9 8 0) tciotgftJtlS. jz¥<D7fiM 

[0 0 5 7]. 

6 3, 15 mfcM.mi£ftn% 0 immmfim^mmicD^xmrnsn^mt 

Mmfc^^Tom<DMMumffl.mw§i&iz. *h#wh4, 443, 5 4 6§e 
mmmf§4 si, 79 1 sjsraifim wmm, ^iv^—m^u, 

[0 0 5 8] - 



(30) 



(A. Tfr7S.» 

SA) Icfcfcfc t: hMmT;Vy 5 > (HSA) OmMxm^^n^o 7;l/75Va 

t hlfa?f r;VX5>OziSa, l~8mg/mK »f L<«, 3~5mg/m 
U L < 4mg/mlt?*5o 

[0 0 5 9] 

(b. wi4^^yr/sgte^a-&#) 
M<DM&fcT*&%o etui, a<^?nrc^?tj;Ss &mQ<&mmf<E>ftT 

[0 0 6 0] 

-a-e#su#, ^©ism, o. ooi~ioojig/mu j?$t< 

«\ 0. l~10^g/mlt'$5 o C<D£3&1*ia{*©fll««\ 

ft^^D. ^LT$lx.H:\ 7RS#ffFH4, 5 3 3, 6 3 CCDft 



(31) 



[0 0 6 1] 

(c. mm&M) 

o h7>x7xy> (f^tur^?) ^fsfp^r^ci^: 

ciotfflie?hff5o cioh^Wxijy^ WftojfliiiiaSE-efeDW*^ 

^99 %a&T£§c mmm-ztiZo coh7>x7xu>ig^ 

8 0 pt g/m 1^5 0 0ft g/m 1 fc£>fS. ff$Ktt, 1 2 0 /x g/m 1 4: 5 
0 0 fi g/m 1 HOn> iD»SL<tt, 1 3 O/i g/m 1 t5 0 0 /i g/m 1 
fcOHL ft*±&#S;L<«\ 2 7 5 /ig/ml ^40 0 /ig/ml fc<DNk * 
LT*feff$L<B, 3 0 0/1 g/mlTS«o ftig. **L<tt. 7jc}gttO«t 

ft (#!I*J±\ F e c 1 3 . 6H2 o) ) ^ftffl^nt, h7yx7x'j;yi:^ 
«Bt«o l ^e;i/0*fbft^ % iWf, r^T©t;i/©*xvatet3if^TiJM«ti 

So ffi{bft©»fitt^ 0. 0008-8/ig/mK »$L<«, 0. 0 8 — 0 
. 8/ig/mK fWJL(^ 0. 0 8/ig/mlT*$5 o 
[0 0 6 2] 

(d. -f^xv^mmm^ 

MfiHu 0. 25U/ml^2. 5U/mlfc<DM, <tDff$L<^ 0. 4~ 
2. lU/mK IfeffSK^ 0. 4 8 U/m I T3&5 0 Sl^iOffflOlE 
ft^S^Ts 2 7UB, lmgt^o fot, £©^#l^ffi#5M?£:s 

fi9. 26/ig/ml^92. 6 /i g/m 1 iOF^ iOSft 
L<tt. 14. 8 fi g/m 1-77. 8/ig/mK ifeffSL<^ 17. 7 



(32) 



u jib? j a, -r yx y j;tf-r >x y >mmM@^<Dm^^ts 0 

CO 0 6 3] 

(E. S5ft5JS8») 

vi, y y i/vuftjcrfxr- r y >@o <d^m<d h y ^y -fe y K<Dig-a« 

«r. c©J:3*WBWft»4*fe. tsTsyrf-Vfr*.*/— ;V75yfeitf*X7 

[0 0 6 4] 

WO9 5/0 6 1 1 2, *I#ffFl4, 5 3 3, 6 3 7 ^f, ^Slff^fg 5 , 4 0 

[0 0 6 5] 

(F. jfrMSnftV^fc*) 

y/^^K^fca-a-^^r v/^ira^ns c tarns fits?!: u < 



(33) 



to fizz*? US 

[0 0 6 6] 

^LTSlffltHfe (me at -extract), ^7°h V, *X77fi^;V3!J 
[0 0 6 7] 

(VI. #©^*<eJl?i:-rSiJ|Jft*J;tW|g) 

[0 0 6 8] 
[0 0 6 9] 

CDlS^-ffi^S^-g-t? (B y e r s ^3<fctf Steiner, 1992;Proc 
kop, 1 9 9 0) „ 5, 0 0 0—1 4, 0 0 0 <DfcH£^fc 1 *<D? «jb^ 

(O I types I I~I V ; B on ad i oMtfGo 1 d s t 



(34) 



e i n s 1 9 9 3) „ C C fOIIHItt, ! ISBMC «.«L 

[0 0 7 0] 

efc O^Sfefe#:«ft3t£K: £ o T4#«tt«- 5ttS<lVN¥«-?* S (Bonadio 
feJctfG oldstein, 1 9 9 3} 0 tXft^-7(±, ^T©S©fi# ( 
lone bone) <Z)##r5fcft<Di»;*;fc:|»*-r3 (#*T*I**fc ®#8M3«fctf 

iastfZ>WW>T°2oiD, ^LT#Jt^S<0— flgW^ffiTfc^^t?e,-r. 3iffb#S 

[0 0 7 1] 

H*wf o I I MO I m&moWtfcWd tts ffivJHk #C14<DSHMS, #6 

iltCOV^T©XiKJg^'D^f± > *BI#©jBflx' Jffi#<Z)fct>& (bowl ng) 
, /£< ; eLT^^<Dftfj#43J;tfIHMS€)#»ft (thinning) 
[0 0 7 2] 

i i iioia, {g^#«, =MB<om. WKft&tifflis&is&xfipm&oyg. 
®H-r^#^©^iii^«#t#«o i vio i a, iEm§tK, ett^&ifSAo 

S9g*#5#£r. *5<fctf*K«]{c. I ISO I t imo I fccD^HT? 

[0 0 7 3] 

1 50<£<3#KCDOI 1 9 8 9¥U(*/l$S&tttf 6*1X^5 (B y e r 

s 3B J: If S t e i n e r , 1 9 9 2 ; P r oc.kop, 1990 fC^VTMf^ 



(35) 



ft§) o -X&mt, I§Urr-7— yvocOL 1 A 1 is-g^fc itfC 0 L 1 A 2jg 
6?KfeMti:5. IiOI OA^CD^M, C O L 1 A 1 ite?(cfeltS^ 

— 3fc»5S«:as»f$\ ffcto^ ^fnS^tt?;V (nu 1 1) £H#, 
C 0 L 1 A 1 5gSfc|g»&3&{Sf o 
CO 0 7 4] 

HE©IS^iS> «Bil83Si?**o fflf§#ffi»3Etts M©ifeM3J:tf«Sr 

teJ:oT^f*tt6n*HW©J^*B*V»3. S^±2 0 0 0 75~2 5 0 07? 
[0 0 7 5] 

fLT 1 9 8 6 ^fc WHft&SOffiWi. «t^±7 0«fr£ 1 0 0IK;V 

■o&^iio cn^<ommti\ 2020^^ 6 2 o^K;i/*-e±ii&p 

[0 0 7 6] 

BMLhx I Sift J: tf I I SteSHKft*. I SWHg^i, afcfc 

ftnSS (advancing age) tcWMt^o W&m&lcM 
[0 0 7 7] 



(36) 



e>fU&^#, C3Mfc, dtiSQA^^e^oST-sifc 

[0 0 7 8] 

iHOMti^ #<DB»$fc:18*U ^LTJWfcWtai, S^fcfi«#t5©ISS 

[0 0 7 9] 
[0 0 8 0] 



(37) 



sr-f e*tttt35»^tsi*nfe»T?*^t.) > for, qawtiAtcfev^T, ist/yif 

m9<Dmm.^mm.-r #b&& g * * £ s £ a s "< # -t? * s j t ib*k l 

TV">&„ 

[0 0 8 1] 
[0 0 8 2] 

(VII. #SfflSSX7xn-r F (bone cell spheroid) O ■ 

o cnSOfcT^H:. Ku 1 k a r n i S> (1971) &e>mcHo 1 1 i n g e 
r43<fctfB attistone (198 6) fc<fcoTfB*c£*T.3J;5 (Cs ft^ffi 

[0 0 8 3] 

7cM©*u v— sfett'&^u-T— o^-ftifrtf&m-znx, -?hvv?x& 



(38) 



0 0 3-5 1 8 3 7 9 



ffi?W#?M#'Jv-tLtiJ:, ^ft^Att (b i o e r o d i b 1 e) #y 
(M;Ui\ (9**-K) (PL A) s #y (^'J n-;H) (PGA) 
s #y (5?fK-3-^'j3'JK) (PLGA) S&m:WJ (atFn 

tJ (p o 1 y a n h y d r i d e) s ^>J75/t, #>J hxXf;K 

*14^yv— (0!|*.t& *V7i"JU-K ifl/V-k*-;l/7'fef-f*y7 

y^i^>\ t;'jfcMoyR *yu=7i/7;i/*u"H, #y 

(tr^;W5£V— ;W , ^on^*Vfls*y*'J7^> (polyol i f 
in), *yifl/mj/K, *'J ez^n-^SBtficWnv) fc^ 

nm&t>\ cftz>&&mv<%:i>o ?&&o#v^— tomtom, * 
>- v •a-fiSc*yT5y^*3j;a ; 7°a-7 5^) , setf^ni (#Jx.a\ 

[0 0 8 4] 

y» (pds) , #y (#lso (pl a) „ #y (^yn-;H) (pga) 
MtfPLAGAn^yv-^^o #yta-«\ ^©^f^cDii^wrtgtc 
r § o m&<d m <d t &i 7 r x # y fcarr y t— <Dik*mt -e 

«5c stf'J (7^fF-n-^j3-;V) & (PLGA) S^tfCftB©*'^ 
— {±, ElgendyB (199 3) (CtoT|g-&^tl§«t5^ fOSSCO 
^T^yY-S^ftfcLTfMStlTl^o ■»*tife*U*X7r«>'H:, L 
aurencinS (199 3) EioTlBftTStl* J:5fc % «^JS«Oii 

i^t^cfc^nti/^o *y (^-;v^y*x7r-tfv) « s u>jg? 



(39) 



7r-tf>^#ffiT« 0 %JRB&B»x 75/ti:ft!c, Jl&^W^KMSI (ft 

g£ft»3o C04?UT— ©1»S*W*J:tWb*WttJW4» WadeB (19 7 
8) jS:5mcA 1 1 c o c k£>£tf F u 1 1 e r (19 8 1) fCfcoTiB^n 

?■%>£ tlC&^T, ^W£?lWZ>o CtUt, LaruencinS (1 9 9 3) 
[0 0 8 5] 

PL A, PGAfeitfPLA/PGAH^'JV-ii, 4^»ttVhy-y^X© 

^ti^o ¥L®E©L (+) #:4oJ;tfD (-) #©PE&tfffiffl*n"C\ PLAl'J? 
— , ^P,mcD (-) WfcitfL (+) ?Ll©)^gtttD L?LlS^rW 

II,, 9 9 5, 9 7 0§; IWIH 2 , 703, 3 1 6§; BSI 2 , 7 5 8, 9 8 7 
^;|Wlll2, 9 5 1, 8 2 8# ; 1111 2, 6 7 6, 9 4 5#; III 2, 6 8 3, 
1 3 6-f ; *5j;£>lW]fl3, 5 3 1, 5 6 1§ 0 PG Aii, ^'Jn-;H (kFn 
*->fffK) (W^ijt- (^yn-;H) ^O^U 3-;H©gl 

-Efii^nS. P G A^'JV- *^t?-€-OttKf4v Cyanamid Res 
earch Develops Tw or Id' s First Synthe 
tic Absorbable SutureJ< Chemistry and 
Industry, 9 0 5 (1 9 7 0) {CjS^T, <£ 9Pifflfct2i&£ft£ 0 
[0 0 8 6] 



(40) 



C©YHJ7^7,Oftt(t PLA, P G ASfttiP L A/P G AO^?it 

mtSo (9 0, o o o i^cDW-m^M) <fcD*i^j» ^<d 
m^m^^wm-t&xv v-v h u y^x^4c?-& ; (3 
o, o o o j-xt©¥^?«) «s iDav^mfe^tjp^DSv^hUy^x* 

#<DS^4i:?t?o #l> (7^F-n-^j3iJF) (5 0 : 5 0) tt, 
[0 0 8 7] 

^ — ^%«fc^^^fL^5>§:V\ C U T— «U Inst r onfX?-$ 
^n?f^77^- (GPC) tcioT, ^'Jv-^^fttoVTft^eti 

n»s ^tti^ (i r) Matiot, ig-a-«3Stcov^r#@#^^nt#, 

[0 088] - 
[0 0 8 9] 

ftttUyiH*;^>ftA' (TCP) feL<(±y>l*;l/^A (CaPCU) ^ 
SJ^dc^nS^ffilO-b^Sy^X (ceramic) tS§ 0 Kn 



(41) 



#ftf£o M^^^Ali !»4Caio (P04) 

e (OH) 2. $fettJp0*W4a<, flft<o>r*v (MiB\ K 

^JEbfettll. «$#Wfeb<ttSfe£fc:. ffi^M^V 

bTs 3W(ffi-WB«*ti*o *K»teH©ilW*»r/^^h43J:tf***Wr 

[0 0 9 0] 

1 5 .0t>^Fn^A, ^LTK2 0 0 — 6 0 0*V^h.n-AT?S8 o 

4O0TfrIE©T/^*>r hOWflltWJ^ PinholtB (1 9 9 2) ^Uot 
Sft?nft ;MardenB (1990) tt. ^>/^SS (£3WSteWft) fco 
l/^T^ft-TS ;Pinhol t5 (1991) f*„ Bio-Oss™ fcRffcfft 
ST>^0#0*?f3|S|.CD^^OV^T$g J ^t"« ;Friedman5> ( 1 9 9 1 ) 45 
ckt/C ostantinoS (199 1)8, t: Fn^^7;^^ h-fe^Hc 
OV^T#g-g"T£ ; R o e s g e n (1 9 9 0) tt. gJlttO#i:ffi^t)^:/cU 
yl^l/^^A^^^y^^Offiffit^tSfitS ; On o & (1 9 9 0) tt 

r/^-r h— ^K5oflMfcov^T«e-r« ; p a s s u t i e> a 9 8 9) a 

s ;*:^%^?Ltt (macroporous)U VBE# A-fe^ ^ *y ^£>ft|g 
^^^T$St§ ; H a r a d a (1989) H\ ^<D&U<Dtc*b<Dt Fn^> 



(42) 



; Oh g u s h i 5 (1 9 8 9) fcj\ ^?LttOU yiMS/^A-fe^S y WO 

m^^^mmmtm^^^&f^mic^rn^t-^ ; p o c h o n 

5 (1 9 8 6) &m<Dfr1sb<DP V>M=ti;lz/^L><Dmfflte~D^T^TZ> 
; ftTG lowackiB (1 9 8 5) tt % SSt/KI»S^n/c#0-Y>y^> 

[0 0 9 1] 
[0 0 9 2] 

Tffiffl£n»£ 0 . C*i5<D*m«\ ^Stt^feD. *ftffiiStt"ea&0 

(Frame, 1 9 8 7 ; Par sons^ 1 9 8 8) 0 V>Wt 
(TCP) Cas (P0 4 ) 2 feitf t Fn^7/^^ h (HA 

) caio (pcu) e (oh 2) <omfti)\ Ei^ffflsntv^o yyt* 

y^7Vhtt, #if*tt (osteoinductive) TF^D. 
[0 0 9 3]. 

o{b*S5i^4s±tf%HaKttefe&^n*o iW8*oh A**tf t c p-r 

TCPB, -TV If Mm?. HC^ILttOHAJliiSiDfejffifiK^MPPt-So HAS 



(43) 



[0 0 9 4] 

(b . t k n rji/%ms&t %>rz&b<D # u v— ) 

fcfe, *A,Hf*SfcttBEtjBI5»©«?E^6J|fflfla*^l*rsfei6x SfcfcttMSSS* 
[0 0 9 5] 

X^r-tfV (polyphosphazene) s SsJctf't: Fn^->xf;W^ 
?Vls—b (HE MA) fcHO^UT'^'Jb— K-£fcy\ ^n^njaSS fett 
pHfCfc^TH^figSnSP 1 u r o n i c s ™ gfcfiT e t r o n i c s ™ 

7o -y ^ 3 ^ "J T-^$n5. " iOftfi i: LIB, 7-{7VS—> !f> (f i b 
rinogin), n^— - {r'yft if©£ V/^jl, #>J £^;l/fc! n 'J FX t7 

[0 0 9 6] 



(44) 



y y y ;nts x/i/^-y sfctie^i/^— y v— ©sfSfc 

H':^vy = » N #y (e^;i/ey>>» , #y (e^ >fs^/-M . *5 

[0 0 9 71 

771/4**— Mix 00*. ^HltfFfg 4 , 3 5 2, 8 8 3*-efBaS*ti.TV»«j: 

, ^<D^{*tlKtt7j<?g'|4^y' ; r-7j<?i?«{i:MS$n, fOSMSHIHaiBKtv 
y^Mfct/KCMH^^M^^t-^fc&fcv^yn^y-b^o^Btt^yT 

[0 0 9 8] 



(45) 



S fcfi ^ y -fe n-;l/fiiJSi^^o^y v-^rJK D3&t?ci fcEio TTta#SM*li: <fc o 
[0 0 9 9] 

owl gass^fe s y * <e># y -*r—im&Mm&&&? 

Sfct4ffl»«*ie<«:S{SHx #'JV— SM©S*fl**:*<&*o 0. 0 0 5M1 

Co l oo] 



(46) 



&rc&^^>gt<D£5%;1MM , &£.JfcM%:ft%, 3, OOOtlOO, 0 0 0« 

— a*@-£*i5o cns&Tfjflg^nTv^o o©*u^-f^->'{i, #u (l 

'jxfuy©j;5^y^yhso. sub. 3Hl%t5*'jv-, ^itf* 

[0 10 1] 

(VI I I . DNA^M 

fcJS*-TSo f^CftLT^ffSLV^V/^SfCfi, TGF-j8K TGF-/S 
2, TGF-j8 1. 2, BMP-2, B M P - 4 33 Jctf B M P - 7 %#£?T G F 

vh'jyi'x^ $ fc i±ffljssaHfrw& s n s . r$6s&"< ^ - $ it izmm 

WSJ ft S agar, &X&Z<<~f<r>^ — ffl5*?ttt*»©*»n— KIB^mRNAtc 
[0 10 2] 

fettJ^/JvSV^T^KJfcn— FLTV^^OV^-rn^J;, 7°n^e— cols 



(47) 

IDKSASnSDN AHyiJ*jft5|rrSo rfFMRTt^c-aBLTV^j „ r$iJ$P 
TfcfcSJ $fcf± n(BSflMFFJ. **IBH\ JMS?©RNA#y*9— -KM** 

[0 10 3] 

n— ^y^i tf /* fet± P c R&fli^Jl v^t n— F-fe ^ > F S fciix* y > 
7 x n -< F{j£Jt £ >v^ * Jl* n - F t ii^f £ 3QsKtc^f § 7°n q&— £ - © 
[0 1 0 4] 

bTSfflf-S SambrookS (1989) o 
X<^-/l/©ffi»g|*.# y/^^KSfctt^^ F£/£tc£|5£*\&v^ 5 8\ iAD 

[0 10 5] 

Xf*A;l'i'l / 0 <fc 5 SffiOi'V h D 7 V/^gftStfiC c - F o s©7° 

[0 10 6] 



(48) 



ttfV'fA'X (CMV) iSI«ae?ynt-^-, SV4 0Wnt-^- 
«fc 7 * x fcffi ;vx *5fciftR»£teffl L» * « ^M^Mnt ztabicmm. 
ttm tc 33 v TJ3£q<9flfi<D ^ :7°n £ — 3c fc f± PA #L» ! fMfflJ§S7 , 'n ^e— 

CO 10 7] 

[0 1 0 8] 
CO 1 0 9] 



(49) 



Co i i o] 

TT>-^-tr>X^J Ate£l?RN AOmMMF}Km%$^£l%:j: 

o *v=$5i?\s*^}z%:m^r—m.m (ds) DNAfcatwfb-rscfcKAD, 

[0111] 

Kt5DNA*ffiV^5. rffitfW5t^P*^Hj *^tFK»E?Utt, WPWfc 
Watson-Crick tD^ffiffiKBUfc^o fe^SM^fi!c*W^^:^E5U'e 
IP -5. ^h-»^*KC35:§^T— V (G : C) (DM^t>^i:Xf, DN 
A©l^af5> (A : T) , RNAOl^W?^ (A : U) tMt%:%T 

[0 112] 

*W2>J SBte?DNA^J;tfRN A43©#^©±SaiB?iJ^:«^Ji: 

U «»fr*Cfc36inTOaRNA*JiK:Lte|lilSiMt*-r*. 'JWA» 



(50) 



[0 113] 

[0 114] 

[0 115] 

(A. fc^A) 

* * ©TIB© <fc 5 T -r y A/**** Z— &m ^ fcBKHeMttc J: 



(51) 



00 3-5 18379 



[0 116] 

«f J±li^ D N A OlSfei ^-^ >^B4S/XffS 

x^>b^l0 0-2 0 0ill» (bp) OiSWlRl5iaSSasa5iJ (ITR 

) ^ltv^o aasK^ffi^oy/^cDSiw (e) srcmsw (L) 

[0 1 1 7] 

E 11K4K (E 1 A4o£tfE 1 B).tt. ^^yVX^VAfeitfM^ffiie? 

o cns^^^^m, d n ah, fej;t;?g±«cD«iT 

(R e n a n, 1 9 9 0) KBH3S*r*fe(DT?l6So ^SC>^-r;VX^'V7 0 -> 
V/^*Jt*-atP«l«ie? CL K L2, L3, L 4*5J:tfL 5) *feB\ j£g 
ti7 c n^-^- (MLP) ^J:oTSHc^nfc--ffl^©ffiK¥Sft^SS^:7 0 
u<te*s^trmz<Dfr$&t-ZftZ>o MLP (16. 8Y7 7°*fi^ffiit^) 

*a^WK#fcab*3^J;<^ eio^n^e— fcj;D*JWStiTV^^T©mR 

NAtt, *n6*BKK:JBL/femRN AfCt" * 5' (D3l l J-^- (T L) BE?II 
[0 118] 

-f jg*^ K Hilt" S J: tfftffleSJS^S^S-aracfctSfc^lttea 



(52) 



[0 119] 

©2« 6^*0^03ffi*|ft5(aisa (ITR) (1 0 0-2 0 0-bp) Ktt 
s l^i/fV^^^XO^STTtSLfl^ (Hay 5, 1 9 8 4) 0 fot 

[0 12 0] 

^B^C. ^7-r;l/X^^7 0 ^F{t (encapsidation) fC^tTS^y 
<5r— ; VZ/?i/ifj-M$^ frT.? / A^S© 194 — 385bp (0. 5~ 
1 . l Ty^itt) OHfCffifltr* (H earing 1 9 8 7) 0 C<DZ/? 

U *7 7 .-^ A D N A jr >/^IBi8lffi*«ft U SSiSJa^O D N 

(is W;W7Afe»4 5 0 bp (0—1. 2 5V7«) 79^* >h 
#\ 2 9 3Wc^T^7^-^y^lfaL#fteifc^LTI/>S (Lev 
r e r o 5. 1 99 1) 0 
[0 12 1] 

7f7 1 )^;l/^^?-olB?:5#U#§o #!) x. im^M * >f * fc fci: m$ 
*:SKSftaHo ragfjj ft:* DW!^77 f /W;VX^*'-WI 

[0 1 2 2] 



(53) 



[0 12 3] 

mm <d 7fy * v y y ©feigfc: t tV ;l>x ictt"? % ' * y T— ?? > 9 

*s >7-}- )VmFfcf 2> £V>5 £ ttfix-gtlX^Z (Tibbetts, 1977) 
o J t<D&<Dm$l\£33^T. ^AOE 1 A (1 94~3 5 8bp) W&fc&1&%: 

&omm&&. wm ce i a) mm*ffi&isrcmmmx-z vmmis&fr 

ofe£t^5 C tffTjk-Ztlfc (Hear! n glS^XlS henk, 1 9 8 3) „ g 
SftO«CM^f 5 7f / ^'T^X D N A (0 — 3 5 3 b p) ^mfrXntct® 
-Br, ^-f)V7.itiEmc/^^r~^l/^nrco ££&5SS8?#ftc£D, Ad 5 

«K\ y / AO 5^-*0*St;:#St d 5 D N .A^ortSPtciRjfr 

W^ftfc (Hear ingS, 1 9 8 7) 0 
[0 12 4] 

[0 12 5] 

(l/hn^;l/7) l/bnW;Wlis iSME^cHrXfcJ; 



(54) 



TWRNA Zt-MM D N A IrOlsmt 5 fc <fc o TWWlitif 5 tl3 — #it R N 
A^-l'/WO^/t'SS (Coffin, 1 9 9 0) „ iCftDN 

4^ 7°^ >v<*Jt #'J ^^--if»*3<fct3 : x.>-<ci-7 0 fi!c^^tl- : ?~tl3 
— Ft" £H{E<D»£^ gag. p o 1 $5£Tfe n v^t$M. g a gm{£? 

MT^^^i-^VtLrmmt^o — jH©ft*^SH CLTR) BB?iJ«\ 

(Coffin, 1 9 90) 0 
[0 12 6] 

3— Ft" SSfflfeSffAf'So eytf^fHR-TSfcifrfcU gag, poK en 
vSgf^^LT R*<fctfYj«#:£#fc£:l/V«y$-— S?V^«iJB3fi?!l««K6 
t5 (Mann^ 1 9 8 3) 0 T R^-fctfYSB^Jilttklfc: h 

c dn A%-g-wr§fi*^7 ,, ^x5 v^mmmcmx (mtus* vym*** 
^fe*^-r;i/x^(c/^y^r— ^v^n§ «fc 5 t) , iina*^, 

^fciji&^tx?. (Nicola s^3<tt?R ubenstein, 1 9 8 8 ; T 
emin, 1 9 8 6;Manne>, 1 9 8 3) 0 S»i^.I/hnW;l/X^$fi 

■rs«%*iaiRLs i^gfc/scTiiiiu ae^A^^-r^,, i/hnw;p 

UKn^;l/X©WAfe<fctf^&f£Sifc:{*. ^IfflBSO^S^STfei.. (P 
a s k i ndB, 1 9 7 5) 0 
CO 1 2 7] 



(55) 



[0 12 8] 

■Ztlfc (R o u x 5, 1 9 8 9) o ^Sm^3g#141t-a-{*^-7X I fc^tf^X 
8 9) „ 

[0 12 9] 

(TrVlStf^^X) AAVtt 43 J; ^-4 7 0 0 ©ISt^ — *ilDN 

&<mm<DM&^&m%:±v%o m—tc, capjte^^e. vp- 

K VP-2*5j;tfVP-3 fcP?tftl5=fi(DS*«t? "J^^V/^Jt (VP 
) tf£j&£tt«o 31— r e plfi?(i. QflOlBRfi* V/^^K (NS) * 

[0 13 0] 

teBtc^^^MttsnTv^o cnea, fe^&j&'v ps, pi 9, js^tfp 

, 2ott#3o©7 p n ; &— ^— -egg^tis 10^x7°^ -Y^v^gtf 



(56) 



[0 13 1] 

m^mmcorcibici^ AAVtt, ^-ovx afljxjf, igy&^tn i luiwsg'vi/ 

fc'Vl^— Z^V^-iVl/XT&D, ^LTC^-iOl/XO^K €> T^jMA H 
A A vmmmmir^ C C i:^?tlT^§„ AAV r e p £ 

>/^U<DffiV^ l^;l/-e©#8iJiM:, AAV O^WfSiI^»JTfc«&#-r 3 i:^ 

[0 1 3 2] 

A AV^^- (D3$&%Ml&, A AV^fcii^X- F (01*. p20 1 ( 
CftB* Bfe^nfcA A V^rVA^t?) ( S a m u 1 s k i £>. 1 9 8 7)© 

SW^IS^*) ^R^fcf §feJ6^gi: £tii, AAV ITRO 
CO 1 3 33 

rterfcitfFIotte, 1995;Chatterjee?» s 1995! 
Ferrari 5. 1 9 9 6 ; F i s h e r 5, 1 996 I F 1 ot t e5> 1 
9 9 3 iGoodmanfi, 1 99 4 ;Kap 1 i t 1994:1996 



(57) 



. K e s s 1 e r 1 99.6 ; Ko ebe r 1 6, 1997;Mizukam 
i 1 9 9 6 I X i a o £ x 1 9 9 6) 0 
[0 13 4] 

®«©fc»OHB*t»*»l^;fc (Carte r4o£tfF lotte, 1 9 9 5; 
FlotteB, 1 9 9 3) o fflSlte. f ftl^O^X hn7^ A A 

TV^ (Fisher £k 1 9 9 6 ; F 1 o t t e 1 9 9 3 ;Kapl i t 
t 1 9 9 4 ; 1 9 9 6 ; K o e b e r 1 5* 1 9 9 7 ; Mc C ownS, 1 
9 9 6 ; PingB, 1 9 9 6 JXi ao^ 1 9 9 6) 0 
[0 13 5] 

(Vytt-fjl/X) \L Yftigp^^&'tfyTs (HIV) IS (HIV-1) K 

v^5o h i v- lKS^-rs^**— ^auTv^v\fflsa^ 

£o U>f^;l/X^#-0«i:LTttv Wh i t e 5 (1 9 9 9) fi^tfS 

tu cnt±. hiv, cs iv) ^xxsy^mn^^^c 

(VSV) KKtJ*. * LT*«B#5tf H I V/S I V p a c k G i*f 

RTtlttti, */h"C*So H I V/S I V-p a c k/GOJgJWAtetjtt; ^5Efk 
tbyy/^ n HD«v*n7r^ t:h#Slfi*CD3 4 (+) JfflflS, * 

•fctflSOft^:*— a — U^ffiV^T^SE^n/Co GasmiB (1 9 9 9) 
H I V- K-X^^^^- »Wfc^*Sfc»©**IB«U lM, * 
h^^fn^^;i/X*Slffi7 p n^— OMflTFfcH I V - 1 Og a g, pol 



(58) 



[0 13 6] 

mm-ZnmZo V-Pis—TV^^X (R i d g ewa y, 1 9 8 8 ; B a i c h 
wa 1 35£ZfS u g d e n, 1 9 8 6 ; Coupar^ 198 8), 

[0 1 3 7] 

(B. #^;VX1±#A) 

[0 13 8] 

: U yiA^^Aftjg' (G r a h a mfeitfV a n Der Eb, 1973 
; C h e n^JctfO k a y ama, 1 9 87 IRippeS, 19 90), DE 
AE-f+Xh?/' (GopaK 1 9 8 5), xl^ hn#l/- ~>a V (T u 
r-KaspaB, 198 6;Potter€>, 1 9 8 4), Iffi^^n 
'Ov^i^^a > (Harlan d^3«fCfWe intraub, 198 5), D 
N A3t^U4-°y— A (Nicola n^3<fct?S ene, 1982;Fraley 
6, 1 9 7 9), fifl&Ojfflgfift&JJS (Fechheimer^ 1 98 7) , K 
5S»i^ (microinjectile) ^^"T^Me? 1/ h 
(Yang?., 1 9 9 0) , fe.fctfl'-fe:/^— Mb^^i^a V (Wu 
SiffWu, 1 9 8 7 ; Wu*itfWu, 1 9 8 8) „ 
[0 13 9] 



(59) 



[0 14 0] 

§ (Gh o s h*5<fctfB achhawat, 19 9 1) „ j&^y&U #y— A 
"V£> D N A ©j^&nfci, U # V— Afr 6X*»fciBB^Ol(t*HIS**ltffc/J'd* 
'NO, ffiffl^B&^US (RadlerS, 1 9 9 7) „ Ctl 5 © D N A -flgR 

— x&§ 0 

[0141] 

-rye h m»©.^D nacj #y— AttfrWBaHUs 3mtci& 

SllT^§ 0 jS.-^^^V— -tfSe^^ffiffl LX, WongS. (1 9 8 0) H\ 

y#v— Ai»waai4Bj:twsHo^riBtt*ittEbfeo n i c o 1 a us a 9 8 
7) a, ©nffiwatcvy hfefettstrsivy^y— A«E^ae?sfA*3S^ 

[0 14 2] 



(60) 

.t 

(K a n e d a 5>, 1 9 8 9) 0 flSO*6BBJBk:43V^Ttt, U#y— Ati, 

^txhyife^y/^i (hmg-i) fc*^{fc«n»s*\ sfctt^n 

fcSta*-&t>*Tffiffl«n#S (KatoS, 1 9 9 1) o a**5*«HJS^IK 
fcftl^Ttt. U*y— iv&. HV JftitfHMG— KDWS'fclK'fi^ftSnWa 

[0 14 3] 

(WufeitfWUs 1 9 9 3) o 

[0 14 4] 

#@[^te>tLT^§U^y 7S/7n*nVin^K (AS OR) (Wu$5 
iffWu, 1 9 9 3) *itfh7^7xy> (transferring) ( 
Wagner 6. 199 0) ftiE^ ^<D§tLV^^:w^K (Ctltt 

tlT43D (FerkolB, 1 9 9 3 ; Pe r a 1 e 1 9 9 4), fit 

i&liJBH? (EGF) feSfe. BT±S*fflflaK:ae?*3SSS'r5fe46K:ffiffl 
Stlt^S (Myers. EPO 0 27308 5) 0 
[0 14 5] 



(61) 



#!l*.ft\ NicolauB (1 9 8 7) ^^b^V— fe?5 KT&S 

RmtoteW&ztmzctimi&v&Zo M*ft\ \^ busitammtmrn. cwa 

[0 14 6] 

mcMffitz, ±f£<D&A<Dj3mz£-2Tnt>M§% 0 cmt, -rytr fot?cd 

^tl»§o DubenskyS (1 9 8 4) ft, CaP04«»l£WI 

Ii<?iAU Ctlft, Stt^^-r^XitffiSoitfStt^^IELfeo Ben 
v e n i s t yi5<fctfN e s h i f (1 9 8 6) ft^fc, C a P 04 JtJ&X^X 

i> £ ii^lELfCo C AM^rn— FT3 D NA*\ l^ti©^-^ V t£ ^"e^A 
[0 14 7] 

*KiiL- : eLT«^«A-r§0%Brig^-r?. (K l e I n£>, 1 9 8 7).* 
3t#*fttt"rs (YangS, 1 9 9 0) . fiffl«n««fifft, £>^X^y 



(62) 



[0 14 8] 

(X. WSPH^Jc^X^U-^V^T-y-tr-r) 
e*-e0^fiic^fc« ; enfcM<^:/jN#A- (m i c r o s p i c u 1 e) (#) m 

[0 14 9] 
[0 15 0] 

t?fe«c;i:^ SEW*n»So ^f^M«. ^{b^o^^U— Sfeti^ 

[0151]. 



(63) 



(A. t*X7in^f KO&jfiQlUD 
£TT©MW1ISB B?©#£T©&ii&i?I ftffTT ctiB £>«£:ig*-r £X@ ; 

EKOSSa^ «ffMM*fflJ3§£fc«#MfM5§%f#£Xg ; TG 

?©#ftT©*Sifii?t*ffTT?±fe»Sa^*-ri.Xg ; #3W§x:7xn^ KCD3^ 

-f?fii^^nfcffMi:J:biK-r^X@, fcj;£ 0 -y^fc ioTIWl^nfcIlf 

MSB?**. T G F - )S 75'J -©m$«H?<D<fc 5 &±i5IB? fcffl^W 

[0 15 2] 

(B. £ 2 ©ffitt'cDBWSBffy) 
[0 15 3] 
[0 15 4] 



(64) 



[0155] 
[0156] 

(x i . mtsffl) 

[0 15 7] 

(USSfliJ i ) 

« (MG6 3) ^' 2mMOL-W5V, bf;l/eylt KU ^A, ^Jctf 
1 0 % CD <> i/J&fiF Jfitff (FCS) (Hyclone Labs Inc. , L o 



(65) 



g a n, Utah) %tft§RPM I 1 6 4 0 (Gibco, Grand 
Island. NY) ^T^g«L/c 0 «X7 xD^ F <DM&(DrztbK^ «Bj§§ 
^n>^;l/oi>hS^±a5i^-ti:, h^^iU R PM I *-£2@^U 
fLTl%©ITS+(Collaborative Research, In 
c. ) :fe<fctf 2 0 0 pMOTGF-jS 1 (Collaborative) 

[0 15 8] 

(fc h#fuIM3§ (H B P C) ) H B P C 0«S(LfcSlffl^ BtifffciEttS 
nTV^S (LongS, 1 9 9 5) i5fc, nhfi^5fftfc 0 ti b#il^r 

> sEn^^>^^Ti)^mz 0 mmia^ mmmmzt, cs i g m' 

a, S t Louis, MO) iTCD^gifC i^Tt h 5 ■« U fLt 

*tt^fg^S^fflBS^@iKLs ^LTSHtt^tXTV^ (L o n g 5, 1 9 9-5) 
^vK^X^y^±Km^hfc^X^^^^> (ON) Stfl*J:TtffiW'X 

T-**;i/5/> (oc) &mcttT%fi&wsicQti,r£o en6oftss»*#?*. 

[0 1 5 9] 

(Wftfc f«5K») COJM^JIRtt. *Jtfi9fctt. Robe y 43 <fctf T e 
rmaine ( 1 9 8 5) O^MTefeofco Mf8Kte:«U thOf^fr (chi • 
p) *s Wy7t-AKny^vhft±tfTRBfS^c) s^^^gefj^ 
t#/c 0 Ctl5>;£\ Col 1 agenase D (Boehr inger Man 
nheim, Mannheim, Germany) ^rfflV^T 3 7 2 B^MS 

S£>£tfP e n/S t r e p^frT^SSC a 2 + DM E M (Gibco, Gr 
and Island, NY) 4>T**Lfe 0 cn&^«ft^ay7;l/xy h 



(66) 



K%:-irz$k, cn6©<fflia*hU^>*QatCctoT[eliRU ^UCa 2+ $ 

«fc o T HI JR b fc G 
[0 16 0] 

tt50fflfi*3ia8£jtU ftTt<^K2 0 0 pM^TGF-jS l*ttt5R 
P M I / I TS+ (±fB^#MO C tipT»mn b teo =*>^ n.— ;l4ffiflS^ h 

fc 0 cogf**fflfla**. ^?iwws*-p2iaijiGi*u ^utgf-i 

£)£-5 fcitgSbfco 
-[0161] 

S^Mt^i7°nU> (p r o 1 e n e) DMEM^U ^LT I T S + 
aScfctf 1 0 0 /x C i/m 1 O ( 3 H) 7°nU> (Ame r s h am) <D#ft~F"C 
1 2«F|IB-r>*a^-hLfco IBiS»J:tfiBia«liIiRU ^LTffllSS^ft 
Kb fee £>v^«1S*&h Pierce (Rockford, Illinoi 
s) h^JfflbT. B C AT^S; (Smith. 1 9 8 5) tioTW 

bfco cnz<DmMmm%*m.i&&ML, ?lt i o o n g/m 1 o^ys/v c 

Sigma Chemical Co. , St. Louis, MO) S^^TS 

o. 5 MOlfflftT? 4 'CT?— ffijfiffibfco 1t>^;l/*iaftbs ^3KESDsy;WB 

«?K*te*jBU fit 5 %0 S D S -^JttMLfto ai (I) *5<fctfa 
i (I I I) «^ Si7Lia» (Syke s, 1 9 7 6) W^tM 
bfco CtlBO^rVV^r. Amp 1 i f y (Am ersham, England) 
•CjfflSU * b T ^cD»|4«li b fc n h 9 ^5 7 -f -fc <fc 

^TRTffifbbfeo I ^V®*!^*, SCFtDjR (FranceschK 

1 9 8 8) *«EbTftjebfc : 



(67) 



[0 16 2] 

ct, (I)/2 + a* (IlI)/3 

(«)xx^^*f) ffifflbfe#«Stt. *fi^^B, Towbin (1979 

) ©#W-e*ofco 10%OSDS-PAGE±fftBLfto 
SctttCioT^HLfe^^/^^K^ — hn^;l/U— X (Schleicher 
4oi;tfS chuel 1 JKeene, NH) fc|E¥U *bT##JSWSIg'&eW& 
^ TBST (lOmMOTris, 0. ISMONaCK 0. 05%£>Tw 
een 2 0. pH7. 5) *©5%<DS k imS;l/^ffiffllT^n;y^ Lft 

ON) , R7;V*U*^77^ (PtSi^ Kenneth Mannffcb 
.University of Vermont fr&BHtfcJ: oTlDStJft) 
SfcttSiI 135- 5r> (Collaborative) C^tl^tU TBST 
cfr-ei 0 fig/ml) ISTlWy^-bU TBSTfft 

HU *LTratt««8Wn? 1-100 OWRTfOZ^WR* (RT^X I g G- 
HR PS^f*ft ; Ame r s h am) TfftBlbfco H R P /Ifcfb^mBtS tlfc$ 
>rt?ft*. mmt^mt (Pierce) fcioTRfflMfcLfeo 
[0 16 3] 

(7;I/*y*^7r*-*7yW (E 1 i a Ss 1 9 8 2)) ^Stlftl^ 

iB»&^mbfco en bomb** 4°c^3 oftmmm^rz ci. 5 mot r 

is HC U ImMOZnCh, ImMOMgCh • 6H2 0^ pH9. 
2. 1 %<DT r i t o n X 1 0 0) □ 77j/# V *77 T h 

(S i gma) .*ffifflbTitft»ffiK:J:oT^bfco lmg^y 
/^ISft 5 1 ^fBSft D £M*tift/^ - b n 7 x/-;I/0 fi m o 1 th 
T*bfc 0 



(68) 

CO 1 6 4] 

T G F — ■ /? lfc*oTBIWLfc«BaoX7xn^K^5fHHU ?LTtXf* 
^^^y (SfCON, 10/ig/ml) , 7W!J*X7i>-^ feitfllgn 
"y—fis (RCo II K Si gma) *>v^R%. flTefett^tlTi^S ( 
Long. 1 9 9 0) £3 ft. Tlf2^>'-K*^Vte*^<i6^flafc¥ABC 
JteSEfb*W»ft*y h (Pierce) ^^LTtfcttlLfco 3?-yy**ft 
x M a s s o n <£>Sfefe#M (G o m o r K 1950;Lillie. 1940 
. Sigma, St L o u i s*6IBALfc) fci-pTttWLfco !Blifb*W 
r;l/*U*X7T*— WStt*. «3iS8* (Sigma) «»iCfoTM 
Lfeo M^^m^iOmti^m^:, Alizarin Red S(Sigm 
a) ifefll (pH5) (McGeeWtfRusse l K 1 9 5 8) fcio 

[0 16 5] 

C7 it-Y h h U r#flr) MG63, H B P C . S 7c tt*0tt#»*BflSfr 
6JBrit*nfc«IBJBX7ctn>r H*. hl^V^TJ^l^U 2mg/ 
ml^OCol lagenase D (Boehringer Mannheim 

) T«Lft 0 hU7°S/>O^Stt^s 1 0%©F C SOjS4nK<fcoT#±S 
^rfco JBMS*. raSEW^aE^fci-oTRr^ftU J ELTFA.CSCAN7n 
— It^f h — £ — (B e c t o n Dickinson. Mountain V 
i ew, CA) SftflitTdtfLfto — 3Wrt#«4, ^ ^n-^;VKt: b a 2 . 
a 3. a 4^ a 5. /3 3. Sfett j8 l>f Vt^D XBecton & Die 
kinsonS. San Jose, C AJKSfcttG I B C OM<D^T 1? 
fcofco ^3WR#tt^ F I TC^ftftRY^XI gG (S I gma) ^feofc 

[0 16 6] 

(*fflflSm«Offl«) $ffifeS\ 1 0 fi g/m 10o2, a 3, feitf/Sfett 



(69) 



2003-518379 



«9W8IHIK:tofcoT2 HCTfcKSSiniUfco EGTA (0. 5mM) ^Sfe. 
V-f (5/xM) tRSt fflSS^^ffi^tOfc&^fSfflbrCo 
[0 16 7] 

(tSfc'Sx 1 5 0 — 3 5 07^ ^ 9 ^AKjKR Lfc7>f >fCifto 

T. 2 pmOMIWcaWbfeo 7 8 5 nmOl/-if- (SDL, Inc. 
J@J©^bT{£fflU *Ul/- If— ra^yi*. 10X/0. 5 NA^fc 
(i2 0x/0. 75 NA Flua r»l/>X (Zeiss) pvrfftfr* 
Ix.ft, xlf^^HlJHK (O 1 ympu s BH-2) tc#^ 0 Ify^l/^, 0 
. 1 2 5 /imXr^y^Plt^^^X-YflXr--^ (X-Y tr.ansl 
ation stage) (New England Affiliated 
Technologies, Inc.) fc J:oTMJt^*So ^VV«SL*IaIiK 
U *bT5MR©feftftltt^rRl3a3ft^^hn^7 (Kaiser Op t i 
cal systems. Inc. Ho 1 ospec F / 1 . 8 i) fc:l£b/c 
o C©«|±J*«a. r«#:N2 J^SJSO. tittimv (backthinned) 
CCDA^7 (Princeton Instruments, Inc.) 

ifcSL£\ ffl7^jgMX^ h;l/^^7 (Kaiser. Oprical sys 
terns. Inc. Holospec V P T->U— X) fc5$U ^b.T^g 
Wi. 7j<^SPM (-2 0°C) CCDW7 (An d o r, Inc. ) X&^fco 

L(DX^hn^77^ TiVny^rcte^-y St*f ^ V ^ KjE b fc 0 -f^ 
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L/co 2 5fim<DXy y MieAoTv 4 cm- 1 ;t~#~OX^ 
£bfc 0 t*-*£>##t*. ffl5i»BB»33<fctfffl3fW»ii* (locally w 
ritten) HR*ffiffl Ut> Mat lab (Mathworks, Inc. 
) ^^Tfrofco 7*— Pent i um (liSI) nVtfrL — ±fc 

«^bfc 0 

[0 16 8] 

Tfflll^bfe 1 5 0 — 3 5 Oi^y^tcItlL/cX^^ h;]^ (Rama n 
Z/^&htVTG&O frtt'ofto cn^OX^^hM, Factor An 

a i y s i s (h?^*t) [ciotMt^o <ma. /ene»^f-^^ 

rwflu (tfe^s, bMttfflti c t) ostfj&^gre- 

[0 16 9] 

?P«JS:#JII (Hay at. 1 9 8 9) *ffifflLTTEMOftftfcJ!SlLfc 
fctt. •9->7 p ;l/^r. 2%©^;I/#/l/T7W*fc FtfcHSU ^bT 1 %<E>raSKfc 

SSiU WWfcU JfefeU fLTPh i 1 1 i p s CM 10 0WF«« 
(Mahwah, NJ) ±tilb/c 0 
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[0 17 0] 

(§HS£#IJ2) 

-OfcT^ (Hall 33J:£fM iyake, 1995;Dunlo pfeitfH a 
IK 1 9 9 5) S^tfC-Ofhn (Denker, 1 9 9 5) <DWfiK-&^ 

^ISm-r§/c:J6^> *%W#e.t±s t h©«ffMH«O3OC0^|l| ; MG6 
(M^fflMnmWmMk (Franceschi, 1 98 5) ) fei 

ximvmmM m%.&, 3T3. saos2, is&ticz i ot.i/2) . 

^WtefllKLfct: f <D#<D*jiKfflB§ (H B P C ; tu#»*ISS«,«ISO*l2l) (L 
o n g, 1 9 9 5), ^5>tftf(077^ >h037^*t- -lfT?©©afcS^ 
•f &#^ffl]K (Robe y&JctfT ermine, 1 9 8 5. ^P,mc*l) 

mm&£zfw.<mskmi%mz£-?T. 2 4—4 sutrai^*^ 3 ^©b^om 
mmm «x7in^F) ^m^u^c*:^ *m%m<b&%m*Lrc c 

T G F - /3 T°<D%m<Dm$}<D 2 4 B^P^CP^fc, IBSStelfSfti* U f it 2 4 — 

^©fs Cr&t)-^ 2 4B$P4ft) TGF-/3 1 ^MLTV^gi.?! ±g±tt ( 
nvhn— ;l/) TB#Slx.P>nfc±§-g-fc:f±, ff^£n%V\, X7xn^K©JFM 

|5§«^ti, <i<d;i£:H:, X7xn-r ^(ommcjsif^A^y^Am^^m^ 
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©SfiJ^jj^LTV^ (TIHO E G T A43«fctj\/n-7-i' z/XDy*— 
[0 17 1] 



CO. 1 7 2] 



casn 



■H-++ 



MG63 MSa 
■! C3H10T1/2 
SAOS2 
Hep2GifflaS 
A549«l® 
NIH3T3 
KGla mH& 



■H-f 



fcHf 1*311 



t hK<D89i 



i i 

+ 

■1*14 



*SJI«Bfi*^fi8b*6«>S (»/.h#Jt (microspicule) fc^fcfnSs 



AOPttrteJtWJ"* (TIB) o fi£^T. iff«lMG6 3», ««>4>fc 
VMRd^#M-«J5/aW* (0 2) o OWOtWaWllllBltofc h ©#©tt«HIBtt* 



CO 1 7 3] 

(*&60>J 3 ) 
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«DIBKb*W»«f. ftiSE3*W#*f. £fb¥fci#*r, *J;tP»gs{b^W4Mff*ffofc 
-y^, T-yyv^6 (Hi, lg4?U) *±tf{iKHl37-y>R#*ffi 
, H6M) c S^tC Alizarin Red S t£, 3 O^TOffljaS©^ 

/jvitfrrtKy v^*;v^^A©#fi^-r (ik ^7?u) o urate, *n^n 

^K, *8&Xf*X7 L *1iJWy*5&lLfc (TIH) o S.M:, IR/Jn 

m-frtir it , mm l oo & * «t/j 1 w b t t m t v « # tc **-r * 

flS^-T (03 A) o 5«K©«iiaK7'cr-feX(C«toT, l/J^WM-JCh^ 
WmLfc (03 A*Atf3 B) o S«KK iftfg^CDT E M«, . rSMbflFfll©St& 

.HU fcJBIfi*Ei:©i(8fi*3?*" (H3C),o 37-y>Oft««lS 

6 4 o~6 7 oAo^^-y^ ®/jN##ftfcji?>n : f#£o 

[0174] 

3lffllS{b3t Wf*— £ 43 £ ftg^S^- £ t^o^ntx 

mikmmft&feitmmvfco »v^«dv»^o«?»wKMff (e i a) a, 1. 

6 7 — 1. 7 0Mi"?A*fy VJrb^-To CM, Wffl^tlfct: Fn^^7^ 
^-Y K©nvhn— )l>Vl/'7Mc33^TM> l E>1nZ>t><Dt— ScfS 0 COEMAO 

MH^tlfcT^-f HO#SE*St. **0 3 0, 5 0, 43 £#7 Slttlfc 
•fcSX^i' h;l/Og?M (Factor Analysis) lei 

9t, 'j>i*;v->">A7/^-i' b^^xsvym— 7\<m^^y (m<dwm<d{x^ 



(74) 

4 C) o 7 B g^^^y^M^^v^x^^ WWcoi^Tte. V >Wt%?]/ 
5/^A7/^^hO#»t*$5, 9 5 8 cm- 1 TOvi 'J>S;^F^ 

BOiSfiEliWSKtliS^ SHiW^/l/W^lScm- 1 3^6 7 HBO 

^^y hO±g?B7 0 l/--hO^-y^K*^S (FT-IR) 5**rfc-*U CO 

W«tfc§fNbt^§. (Mendelsohn, 1 9 8 9 ; K imS. 1 9 
9 6 ; P a s c h a 1 i s 6, 1 9 9 6) 0 ^T^30|©X7in^ fift 

/jviwto»*o*a RTtta««*^ttt5B"T?tta < . * lt 3 h a © u 

h;l/H\ Factor Analysi s 0»C<D*W6^T?a6 
[0 17 5] 

T/^-r Hffp^oiwt-f*^ (co 3 2 - ) fijctfuvifc-TkjR-f^^-CH 

5 04 2 - ) (DMmZ, »OJ5ffl!ftOV— *—"e*So Facto rCt^T^i 
*tlfe#OX^^ h;l/0^<O3^fc4BV^Tt±s 1 0 6 5-1 0 7 0 cm" 1 
^K*^Sn* (0 4 Cfecfctf 4 D) o Ch60/OKB, ftSTOfctt, BS£> 
WKfcW»We#JS^*IIWvi (C = 0) OXM/y?C|IDaT6nio £ 

CT*H\ R»y. h^ou yi^ty^ijst-§o co/^vKogsi 

£ O £ 9 t> 11^ (Rey, 1 9 9 5j&<fctf 1 9 9 6) 0 COCtlt fc^HC 
OfrOM£*l^TH\ j^teSfc, 1 1 1 0 cm" 1 1 1 5 0 cm" 1 
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. MWtit, 7/*.$^ h-^hV y?XtipO— ffiOfc Fn^W^-^e^rT^o d 
ft5cD^>F«\ W*WCB, St*)IfTm<^ eft 

*u «/jv»^o»jaoiB©^T©Bjwnforai39— yy©s n^mwmmm 

[0 17 6] 

>^*Tfe i a^ft^w^wc i n twr l fc 0 tgf 
t g f - js i (DimfeT^'DmihmgiftT-c-Mm-zitrc u > v u—;vn 

TAX V *X7 7 ■ «©SBH*«l6*KJIt*:«** C. fcfcjjVT (H 5 A, *_t 

Vt?rESiJt*Sfci6©jl®S (d e l ayed) StM^M (Sykes, 1 
9 7 6) ^fOTLT, h D^Mt^n W©®ti)5i*fc ioTftStft, Cft 
eot^^ci^Ttlt I I I§Un-7— a I (III) H<D.si— ©^ 
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I) mtsZtfa II (I) i0 2 0<DA>K}:Lti5.W (Francesc 
hi, 1 9 8 8) o 3 H-7uV><Dm*)&fr(Dnm&. ±T <D 3 m<DMMmfo 

t (05, *T?fJ) o MG 6 SffilS&^tfHB P C«<Diau75#\ X7xn^F 
frfr t> P> t\ T G F - j3 1 7in-f F ©fl^te, C tX 

TmW%:—f%f®%:mjzZ:mmir% (05 B) „ X7in 
[0 17 7] 

SeifcfcagU/to MG 6 3*J:tfn9— y>«»ffl , T*#33*Uacr3V'>Ttt» 

JHP!l:^l^— f'-f V4*MEH\ 2-4X1 0 5 fi©« CT&t^s cm 2 ;i&fc 
DO. 5—1. 0X10 5 1) -e&^>tc£)\ t F©#OMIEIfflSS«s $J 1 0{g^ 
V^fflJK^i&g i: L fc 0 Cftf, L /c«t±^I 7 0 % CDmM-£& I (Lo 

ng, 1.9 9 5) A\ ^liMWoT^t), *f6<> «'.h#K-©J&5£ 

*«ffl-r«) #\ X7I^^'F©^fiic©fci6^Cl2:^S^:^n^ i fe<Di:|5IC«3l^^ , 
l^-T -f > DSilt^Stfc (HI 6 A) o tot, #f§BJ3#5>«, fi 
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^F©*^ (06 B) *ft?mm%Mi l c3si,f%>M*:%:^ir 0 
[0 17 8] 

J 

> TifJlOm^l/) o X7in^f F CD?£j?St©f§3*t&, MG 6 S&Ig^Cfc^X^ 

M';*X77^- S©pf#fcfc*t5B!lll©llBJt*:U ccom, ^-xf^i'f 
v{±fflWfl5**Ki5VT»i<it^: , r* (H7 A*«fctf 7 b> f*o^;W o ^ 

ssns^SKu 37yt- tifcwawiMSH:, im>##©jbj«©jbiiii 

[0 17 9] 

mmm 5 ) 

WM 'J JtfV F 33 £ ttti iE> <D # <7 > * - Ms 7°^ — ^ C © ~fu -fe X § CI 
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as ^Z/T?V-ym<D5%m.%:MJz-£i±% (B8, ±511) 0 Cti?>0^yf^JV 

) £D|S*^, 3n/3 1 K{*^fc«Sm^Q!iilrL{*^fflV^Tti«Lfc (09) „ C 
ti 5. ©tafrti. X7in^f F©^c$3V^T4 0 — 6 0 %<Dffi«^rfa^tc±C. ^ 

^:Mij>^-ti:fco *S*fcLT\ ^#LTV^X ^n-f F#^/jN##££C£i§1=r 

nv-r-»o-g-^-fcj; 0 T^{c|5§«^n§ (89) , 
[0 18 0] 

fei^^i u v«ti5iH? (igf) *\ #i(BflaoSBifc*^rtfiiiiW*s 

mttSkfcto TGF-/3&, SO^MbOiS'ltcf^ (^#©^i--7-;b*5<fctJF#« 

G F - i3Ha^^-g"?> C Jl^ttTV^ (M a s s a g u e\ 198 
7 ) o #©?TMOP^K. T G F - iS (±iX#JFM^riEil L (Massague, 1 



(79) 



Mfl^TSo I g n o t z feitfM assague (1 9 8 6) 0 R#OJgJ58**U 
, ^bT^^S£ilO»« 

C fc^Lt^So S p o r n3o£tf R oberts ( 1 9 8 5) 0 TGF- jS 

fttMS*±i5BH?^fe^ (Mohan, 1 9 9 3. * itf *€>##;&&) 
o TGF-]8*±tfIGF? y/^lOI^s #^J«K:»f *#S»iROft 
SfcHftbTV^So TGF-j8«. tOE CM^^C^ffitt (latent) m& 

LTft^#SL, *bT«#«BIS©Mfttt0^te J:^T^ft?n« 
i5tlTl/^o F aw t hropf. (1 9 9 2) ; Bonewa 1 dfeACfMu 
ndy (1 9 9 0) o fet, il^Lfcf teioT, T G F - 0 Oif 

, iGF^WTlttUM^ iGF!B^y;^ai:S'&ftft?n«o Mo 

han (199 3) ; F e y e n£ (19 9 1) 0 C*l£>£>I GFg^y;^ 

fi(lGFBP)tt, I GF04ft*Wftftffl (ii*»J:tfTHJ 
) ^ffllt#ttOtStBft§ 0 FeyenB (1991) 0 #<9^7?y\ I 
G F^^V/^R (WKn IGF BP- 5) WHKn*^/^^ h33«ttf I 
G F^fflJ^V^fPftt^t^o $£oT, #<D|fKiK (TGF-j3*#5<fc 
53:) faot, I G F^SfflU CMg^T, /^^yvSST^ 

AflCnn«»!iarr«. Mohan (1 9 9 3) o #*^0#MI4«5iH?^ 

[0 18 1] 

±fE£>£5^ I GF-I IfecttfTGF-jSti. th^fOIIIia^ThUy 
(EC M) * ^ 1 cfclll 2 Oi t ISSY^ h S/x y?:Sto fig%cl 
tfo,- IGFtt, mM^omSM&Kio^XlttmW^^X^^) (Komor i B 
. 1 9 9 7), *bT*ny— fWE<D|IBfciRiJ>'r*o BourrinB (200 
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SA7^ ] JVa***ttLS«o Farley?) (2 00 0) o SBK, »^*ffl 

J§Ste. I GF*j«*i||*£**ci:fcJ;^ 

h-VO ± ? ft^tt0^^t;l/K»LTJiS»t5o Far leyS (2 000 
) ; C o n o v e r (1 9 9 6) 0 SfflBfr^— XT% I G F fi#^l0JfiOiiSt**ll 
aWS^SfcftUBb (Farley. 2 0 0 0 ; Thomas^ 1 9 9 9 ; Z 
amb o n i n 1999). *nfc±oTERK-lfeiffERK-20± 
3aMAP+t- If^Sttftb (Chaudhar y*5<fctf A viol i, 19 
9 8) . ^LTc-my c 5 a»ffiJ«?gFa^*«Wffct"S (C o n o v e 
r Bale. 1 9 9 8) o #©JgJ«fci3»* I GF©f9*JSWtT?S6^ ^b 
■T«ftttLtfLtf*flW*o I GF^tlBOlg^y;^! (I G F B P) E 
BijebT^t*^ C fc*4. +^KW»StlX\i^ 0 I G F B P ©6fijW, Iff 
^WftteTM GFtclS^U tot, I G F«tB*ISWf 5 0 UttSiV^ kfc. 
I GFBPtt, ^E43V^T#^#ttkfe«^ffi&#l!t©MS^b (Ma 1 
p e 5). 1 9 9 7). t: h CD/>SO#^SHliS^. IGF BP 3. IGF BP 4. 
*<fctf I G F B P 5*£j5«"S (Conover. 1 9 9 6) 0 TGF-^t 

l>Ci: (S p o r n43<ttfR oberts. 1985). ^bt I G F B P 4 $5 
J; If I G F B P 5^0M?:I»t^ci: (Conover. 199 6) GOfflT^ 
$^lMWSI»^?)^^o MfiiCs I G F B P&Sfc. #3?«OJr| 

3itc*fbT i g f ofM***s** e fc^SS^ntv^o fifoT. IGFB 

*3ST?t±ab****av^ IGFBP3 T^? 

{Isaacs t: f 5 c * s \ is^fttv^o ih«e. igfbps^ -rvtf 

M<DmM%:MWCtZ>o RichmanS(1999) 0 
[0 18 2] 

#03R«lS^\0#«Biiao^ [ftfsfl* ( c o mm i t m e n t ) ^tfcSIft 



(81) 



annate*** < o d©ci hi:— ScLT, *f§BJ§#S«:s SiS^ 3^7t©S!fflBS© 

wrao#§i±g*tj (ltbmc) ©sjffifc^uso l^u cn^o^^ot* 

[0 18 3] 

etc. ittSW^S©^*^^ (3 5mm©^^j|m(C^Lr 

'GF-0fc:**LTtt;fc3:»?e&Kttj££LftV , O tC^frSCtO^^ffifflLT, 
*fgBJ3#5>&. ctD7°n-fex^pli5-r?. CfcfcfeW-S I G F ©tSfiJ^K^bfco 

[0 18 4] 

TGF-b (2 5pM) ^tflGF ( 1 5 p M) i±s V>XO#Jg 
sSc^rlEKj-r §t>-r3b^ftl*^rW LfcA\ cinSteh fete, ±g«%35>fcD©v o n 
— K o s s a l^ttO.^/Jvi-^-cDctJ^ (M 1 c r o s p 1 c u 1 e s foci) 
fC43V>Troir&if;*: (8{g) £r£Ci> (010) 0 I GF+TGF-jSO»^ 
^♦jtOJ^fiSc^C ; m<D$km*~? h V V 5 X© v o n-Ko s s aH1£©i£ 
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1 IPIKfifc. jE^% LTBMC (Dexter Cul tures) H\ 

«tSJMtT^X«*»6***S*l(Bfi (microspicule) t 

"ftfns) Lfco JfiiftlBflS*«fca : »Jgj«JSfflJB©iE&K: 

vEGFtt rtjfiBnas*j:rfitmo^oii*KWi*#*.* c 

§ (LfrU «*S t SfflW9ftia»Tf***»23*a:W6*»T?ttav>) 0 LTBM 
Cfc^f-f&VEGF (lOng/mL) ©^&QH\ igUt^^fc 

ttSBSf jD* <tt?7 * s /'3? i?-RMt3ffiS't'^o»tefev>T 7 5 — 8 0 %<om± 
©»fc*^TJ|&5fl5©i*fc*:*£i;So 2£>tc> VEGFa, 7 * V • -n y 

[0 18 5] 
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